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TEACHING AND^ LEARNING 
THE' METRIC SYSTEM 



. This metric instructional package! was designed to meet job-rejated ^ 
. metric measurement needs of students. To use this package students , 

should already -know the o(:cupational' terminology, measurement 
. termsi -and tools currently in use, These materials were prepared with 
\ the help" of experienced vpcaiional teachers', Reviewed by experts, tested 

in classrooms in different part^of the United States, and revised before 

'distribution. . - r 

. /> , • 11 _ 

Each. of the five linits of instruction contains performance objec- 
tives, learning 'activities., ^d supporting information in, the form of , 
< te'xt, exercises, and tables.; In . Addition, suggested teaching technique! 
8re included, At the ba,A.Qf this package af e objective^based evaluation 
. items, a page.of^an'siwrs to the exercises, and tests, a list of metric 
materials needed fiir the activities, references, and 'a list of suppliers. 



■ ■ GlassrOjoii . w^^^ with this instructional package suggest the 
. following teaqhi»g-iWning strategies: ' " 

I ^ ■ * ' ' t \ ' * ' . ' . .. •' 

* ' -'A S ' ■ 

' '1. Let !the,first;.expmences be informal to make leajnihf/tlte metric 

■ ^ > system fiJ^__, J'. . ; .• i. . 

2. Students'.leara bettfer when metric units are compared'to familiar 
• ' . ■ jObjects. ^ Everyone -should learn to -"think metric Comparihg 
mrtric uniti'to custQinary units can' be confusing. 

Students will learn quickly to estimate, and measure in metric units 
by'doing." , ^ ' . . ■ 

. 4. Students should have experience with measuring activities before 
getting too much information. ' 

' V- ' ' " ' ■ fk . 

i Jlove through the ilnit^in'an order^which emphasizes the sun- 

■ - plicity of the metric system (e.g.,' length to areaitojidlume). 

■ '■ \ ■ ', • > ' ^ 

6.. Teach one concept at' a time to avoid overwhdtping students with 
■ \oo much material. ; • ,■ i 



Unit 1 . is 3 general introduction to tlje metric system of measure-/ \ 
■ment which provides informal, hands-on-experiences for the students.^ 
This unit enables students to become fafniliar with the "basic metric , 
•' • units, their Symbols, 'and rfieasurement instruments;! and to develop i 
o' ~ef>tal references for metric values. The metric system of opta- 
1 ER|C, is explained., , . /" 



' Unit 2 provides the metric terms which are used in this occupation 
and gives experience with^c«,upational measurement tasks. 

', Uny focuses on job-related metric equivalents and their relation- 
ships, ' ' 

M4 provides experience with recognijjng and ising metric 
instruments and tools in occupational measurement tasks, it als'b pro- 
vides experience in comparing metric and customary measurement In- 
struments.' '■ , ' 

Unit's is designed to give studenis practice in converting custom^- 
ary andlnetric measurements. Students should learn to "think metric" 

. and avoid cotliparing customary and metric units. However, skill with 
conversion -tables will be useful during the transition 'to metric in each 

' occupation, ^ 

Using These Instructional Materials • " ■ . 

This package was designed to. help students learn a core of knowl- 
edge about the metric system which they will use on the job. The 
exercises facilitate experiences with measurement instruments, tools, 
and devices used in this occupation and job-related t^ks of esumating. 
and measuring. 

This instrui :onal package also was designed to accommodate a 
variety of indiviaaa; .-^aching and learning styles, teachers are encour- 
aged to adapt the&f materials to their own classes. For example, the 
information sheets may be given to students for self-study." References 
may be used as supplemental resources. Exercises may be used in inde- 
pendent study, small groups, or whole-class activities. All of the 
materials can belexpanded by the teacher. 

GtopS Cooper 
Joel H. 'Magisos . 
' ^ ■ Editto v 



This pubhcaiiin was develop;4pursuant lo conirfci No OEC-Q. 74-9335 ^ih ihe 
Bureau o( Occupational ^nd Adull Education, U S, Department of Health, Educa- 
tion 'and Welfare. However, ihj opimom exprejwd herein- do not nKeJiafiiy 
reflect the iiosition or policY of the U.S. Olfice of Educaiion and no official 
endorsemeni'by the U S Office oi Education should be inferred. 
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UNIT 
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SUGGESTED TEACHING SEQUENCE 



1. /These introductory exercises may require 
/ two or1!hree teaching periods for ill five 
; areas of measurenfent. 

L Exercises should be followed injthe order 

given to best shov^the relationship 
^ . between length, area, and volume/ 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers) and objects to be 
measured.* 

4. Set up the equipment at work stations 
for use by the whole class or as, individu- 
alized resource activities. ^ 

5. Have the students estimate, measure, and 
record using Exercises 1 .through 5. / 

6. Present information m notation and 
taake Table 1 available> 

7. Follow up with group discussion of 
activities,^ 



, *Other school departments may have devices which 
. can be used. Metric suppliers are listed in the reference 
section. 
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OBJECTIVES ; 

The student will demonstrate these skills for the Linear, Area, Voluijle 'or Capacity, Mass Jmd 
Temperature Exercises, using the metric terms and measurement devices listeid here. ' 



is^d 



I 



SKILLS', . 

f i 

1, Recognize induif the , 
unit ind III lymbolfor: 

I Select, UK, ind raid thf. 
ippropfiiti metturini 
initnimmUfor: 

3. StiteorMtow a 
phyiicil rererencc for: • 


i EXERCISES 


iLImu 


(pp. 5-6) 


VoluiM or Ciptclty 
(pp. 7 '8) 


Mitt 

\ (pp. MO) 


Tempentun 

(p. ID* 


millimetre (mm) 
centimetre (cm) 
metre (m) 

7 


iqiire 

centimetre 

(cm^h 

iquire 
metre 

(m^) 


cu^ic ceati' 
metre ^cm^) 

cubic|ietre 

(m^) 

litre (1) * 
mlllilitre(ml) 


m (I) 

lillogrim (kg) 


degree Celiiui 

'( C) 

J ■ 


4. EitimiU within 25% 
of tl^cluil meuure 

/ 


height, width, or 
' length of objecti 


the irei of 
1 given lurfice 


' cipicily of 
conUinirt 

» 


the miu of objecti 
in gnmi ind kilo* , 
gnmi !Lr 


*the temperitureof 
the lir or i liqu\d ' 


S. Reid corrKlly 


metre itifk, metric 
tipf meuure, ind 
metric rulen 




meuuremenli 
on gnduiled 
voluff|emtiiur' 
ingdfvicM 


1 kilogram icile 
ind 1 grim telle 


A Celiiui thermometer 

li 

1 

1 


■ • f . ' 



RULES OF NOTATION 

1 . Symbols are not capitalized unless the unit is a proper name (m not MM). 

2. Symbols are not followed by periods (m not m.).: 

3. Symbols are not followed by fins for plurals (25 gnof25'gsjL. , \ 

4. A'space$eparatesthenumerals4omtheHnitsymbols(4lribf41). 

5. Spaces, n^mmas, are used to separate large numbers' into groups of three 
digits (45 271 kmloN5,271 km). ^ 

- A zero pretedes the decjmal point if the number is less than one (0,52 g'nof .52 g). 



7. Litre and metre can be«peN either with an -re or -er ending. 



« f 
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METRIC UNITS,' S^BOU AND REFEREtJTS 




'Quantity / « ^ 


Metric Unit 


Symbol 


Useful Referents 


Length 


tnOlimetre , 


mm 


l^cknessofdime or paper 
clip wire . 


centimetre 


cm 


,WWth of paper clip 


metre ^ 


m 


Height of door about 2 m 


kilometre 


km 


12'minute walking distance 


Atea > 


square 

•4 


^111 


Area of this space _^ 




'V 

square metre 




Aref of card table top 


hectare 


ha 


Football field including sidelines 
and end zones 


Volume and 
Capacity 

* 

Q 

f 1 

\ 


millilitre . 


ml . 


Teaspoon is.5 ml 


litre 


1 ' ' 


Aliitle more than Iquart 


cubic 

centimetre 


cm^' 


Volume of this container 

f L — 


71 

} 




cubic metre 




A little more than a cubic yard 


Mass 

. r 

1 . 


milligram^ 


mg 


Apple seed about 10 mg, grain of 
salt, 1 mg ' 


-V. 

gram 




^N^ckeUbout5g 


kilogram 




^ W4»ter's Collegiate Dictionary 


metric ton 

(1 000 kilograms) 




Volkswagen Beetle** 

Ll: — J 1 



METRIC-PREFIXES' 



Multiples and 
Submultiples' 


0 

Prefiiei 


Spbols 


iooo'ooo = io^ 


mtia (mTg'i) 




l(M)0.= 10^ 


kilo(la(o) • 




100 = 10^ 


hecto (hek'to) 


'h 


io=io' 


dekatdelcia) 


da' 


Base'Unitl'=10'' 


■-J 




0,1 = 10'' 


deci(desi) 


d 


0,01 = 10'^ 


cer)Jjkifs?n'ti) 


c 


■ O.QOl = 10"'' 


milli (mill) . 


m 


0,000001 = 10'* 


micro (rai^kro) 





Tflble 1-b 
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LINEAR MEASUREMENT ACTIVITIES 
, Metre, Centimetre, Millimetre 



THAT IsjlOWHIGFf A METRE IS! 



2, . Hold one arm out straight 
at shoulder height. Put 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
isithe ot|ier end of the 
metre stick?' Touch ydur- 
self at that end. 



{ 



• /hatishowIongaiMetreis! 

I 

.. /.. . ' 




— Tf. THE flNnilFOfl VOCATIONAL EDUCATION 




I. THEMETRE(m) 

A.' DEVELOP A)F?:EUNG FOR THE SIZE OF A METRE 

1. Pick uffoiie of the metre 
sticks'jlnd stand it up on the 
, ' floor.lHold it in place with 
, • one hind, Walk-aipund the 
stick/ Now stand next tq ■ 
the slick, Wth youi; oth. 
hana, touch yourseifwh'.o 
the op of the metre stick 
comb on you. 




3, Choose a partner to stdud >\ 
at your side. Move apart 
so that you can put one 
eQd ofa'metre stick on 
your partner'^ shoulder' ■ 
, and the other end on 
yoilr shoulder. Look at 
the space between you. 




THAT IS THE WIDTH OF A METRE 



B: DEVELOP YOUR ABILITY TO ESTIMATE IN METRES 

Now you will improve your abi[lity to estimate in metres. 
Remember where the length and height of a metre was on your 
body. 



For .each of the following items: / 



V 



Estim'ate the size of the items and write your estii^e in the 
ESTIMATE column. Measure the size with your metre stick 
and write the answer in the ME ASUREMENT column, 

\ Decide how close your estimate was to the actual measftre. if 
your esfimate was within 25% of the actual' ineasure you are a 
"Metric Marvel." ', 



1. 



4. 
5, 



Height of door knob 
from floor. 

Height of door. 

Length of table. 

Wdthofti 

Length of.wall 
this room. 

Distance from 
you to wall. 



How Close 

■Estimate Measurement Were You? 
(4 (m) 

^ 




r 



* » Exercise 1 



/rnnHniiiiH nn npvf 
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in. THE.MIlLIMETEl:(nu») 



. There are 100 centiii\efi'^,rn on« met^e. If •there are 4 metres and 
f ,''*3 centimetres, jfoir write 403 cm ((4 x lOf cm) + 3 cm = 400 cni' 
. v' • +3crh]. '^•5. f""' ' , ' ..^ ' 0 *J ' ' ' 



V'" . A. DEVELOPAFEIf-iGFORfHESfZEpFACENTMTtlf 



J. Hgld Ihemeific ruler against tfje width of your tiiumbnail.' . 
' Howwidljit? ' . ^ m '■ ^ ' '"*, 

«2-.. ' ',MBa?ure''your thumb frorii th? m iointio Ihe end. r 



irr 



' r' 3. Use the metric rdler to fiCd the width oi your palm. ' 



cm* 



4.; , Measure your indfx or pointing finger. How long is it? 



cm 



f. , Mea^jre yoWwrist yith a tape measure.' %t is the distance 
, . aroulJdit? _cm 

^ 6. • U^e the tape measure to find your waist size. 



cm 



B. DEVELOP YOUR ABILITY TO^ESTIMATE IN CENTIMETRES 

, „ You are now ready to estimate in centimetres. For each of the 
following iHns, follow #e procedures used for estimating in 



* metres. 



. 0 



ft 



1. Lengthofapaper'^ 
clip. > 

2. Diameter (width). . 
of a coin. 



' Howaose 
Estimate Meani|rement Were You? 
(cm) ' (cm) 



ERIC 



3. Width of a 
postage stamp. 

4. Length of a 
pencil. 

5. Width of a sheet ■ 
of paper. 

tHi aNm ran voutional educatIB^ 

J 




there are 10 'millimetres in one'centiBnetre. When a meaflrement i!^^ . 
2centimelies and 5 millimetres, y^ou wriie 25 .mm {(2 » 10 mm) ^ • 
+■5 mm = 20 mm + 5 mm]. There are 1 000 mm in Im. ■ 

A. < DEVELOP A FEELING FOA^THE Sl!Sfi'OP A MILLIMETRE 



Using a ruler matjced'ih millimetres, measure: 

1. ...Thicknesjj of a Piper clip wire. 
Thickness of yoi^ fingernail. ' 

3. lath of your fingernail.' * 

4. lfiameter(width)ofacoin. ' v ' _t^ 

5. Diameter (thickness)' of y6ur pencil 

6. ^ Wdth.of a postage stair^). ^ ^ 



, mm 
. mm 
. mm.t 
. mm ' 
. mm.^ 
, mmN 



B. ' DEVELOP YOUR ABILITY TO ESTIMATE IN MILLIMETRES 

' You are ngw ready to estimate in millimetres. For each of the , « 
foUowing items, follow theprocedures used for estimating in ^ 
metres. . ■ 

HowClose 

Estimate Measurement WiereYou? 
. (mm) (mm) 



1. 


ThicknessTfa 




nickel. 


2. 


Diameter (thickness) 




.of a bolt. 


3. 


Length of a bolt. , 


■4. 


\iMthofasheet 




bf«paper. ' • 




Thickn^ of a board 




orcie^top. ^ 


6. 


Thickness of a 




button. 



* r 
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/ AREA MEASUREMENT ACfiyiTIjElS 

' ■ Square Centimetre, Square Metre ' 




r, 



WHEN YOU DESCRIBE ^'HE AREA OF SOMETHlfe, YOU ARE 
SAYING HOW mY SQIMES OF A GipN SZE IT TAKES TO 
COVER THE ^Rf ACE. 



I.^ THESQUAlECEff):iMETRE(cmV 



\ 



' L DEVELOP A FEELING FOR A SQUARE CENTI!\iiirRE 



• li Jake a clear plastic grid, or use the grid on page ^. 

2 . ' Measure the length and wicflh of one of'th'ese snfell 
^, . squares with a centimetre ruFer. - , ' 

THAT. IS ONE SQUARE CEfWTRE ! 

- \ 4 

3. ' Place your fingernail- over the grid. About' how many 

squares does it take to cover yoilmcernafl? ■ 

■ ■ -Hi"' ■ 

4. Place a coin over the grid. About how many^squarfis 
does it take to cover the coin? i_cm^ 

5. Place a postage stanp over the grid. . Abpiit how many 
squares does it take to cover the postage stanp? 

,2 ■ 



.cm* 



6. Place an envelope overjhe grid., About how many 
squares does it take to cover the envelope? ' 

cm' 

7. Measure the length and width' of the envelope in'centi- 
. metres. Lengthy cm;;Width cm. 

Multiply to find the area in square centimetres, 
cmx cm = cmV How 



close are the answers you have in 6. and in 7.? 
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B.^VELOP YOUR' ABILITY TO ESf IMAT E IN SQUARE 
'CENTltalTfES 

^ Ypii are now ready to'develoj) Vour ability to estim'ate ^ 
' in square, cenfimetres. ^ ^ 

Reiriember^he size of a squa|^ centimetre.' For each of the ' 
'following items, follow11i?pro<ik^dures used estimating in 
metres. ' ( ' ' 



1. ^Jndexcard. 

2. Book coyer. 

'3. "Photograph. 

4. Indow pane or 

' desktop. 




, ^ V How'Cljse 
Measurement Were You? 



X 



n/ THE SQUARE METRE (m'l 

A. D^OP A FEELING FOR A SQUARE METRE 

' ' , •> ' 

1. Tape four metre''sticks together to make a square which 

is one metre long and one mptre wide. " , 

2. Hold the square up with one side on the floor to see how 
big it is. 

3. Place the square ))rt the floor in a comer. Step back and 
' look. See how much floor space it covers. 

4. Place the square over a table top'or desk to see how » 
much^spacfe it coaMip. 

|. Place the square against the bottom of a door. See how 
much of#e door it covers. How ma'ny squares would it 
' take to cover the door? 



THIS IS HOW BIG A SQUARE METRE IS! ^ 



\ . Exercise 2 

(continued on next^) 
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W DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE 
METRES \ ' • 

You ar^ow re^ady to estimate^ in square metres, Follow the , 
procedures used jor estimating in metres, 



CENTIMETRE GRID 



' ' How'fcloje . 

Estimate Measurement^ Were f ou? 

(m^) (m-) 



1. Door. , J 

2. ' Fullilieefof 

newspaper. 

3. Chalkbo^d or^ 
bulletin board. 

4. J\oot 
J. Wall 



'A 



6. Wall chart or poster. ^ 

7.. Sid^ of file cabinet. 



V 



■J 



A 



^Z7 



( 
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Exercise? 



' VOLPE MEASUREMENT f TIVITIES ' ; 
Cubic Centimetre, Litre, Millilitre, Cubic Metre 

^ ■ ■ 

I. -THE CUBIC CENTIMETRE (cm^) 

A.' DEVELOPA FEELING FOR THE GU^ IC CENTIMETRE 

1, • Pick up a colored plastic cube. Me^ure its length^ 
height, and .width in centimetres. 

' . ' ^ T|SaT IS ONE CUBIC CENTIME! 
. 2. Find the volume of a plastic ^Iftre box. 



i . 

a. Place a ROW of cubes against the bottom of oijrade 
of the box; How many cubes fit in the row?^^ 

b. Place another ROW of cubes against an adj/ning side 
' of the box. How many rows-fit inside the box 

. to m^^. one' layer of cubes? 

' ' ' y' ■■ 

How many, cubes m eadi row K ' • 
How rmy cubes in the layer in the bottom ojf the 

box? : , ■ ' 

c. Stand a ROW of, cubes up against the side of the box, 
■ How piy LAYERS would fit in the box? 

'* Ho,w many cubes in each layer? , 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC 
. CENTIMETRES. \^ . ^ . 

You are now ready to .develop yoifr ability, tp estimate ^ 
in cubic centimetres. ' 

Remembek the size of a cubic centimetre. For each of 
\ the following items, use the procedures for estimating in 
metres.' v 



How Close .. 
Estimate Measurement Were You? 
(cB^) (cm^) . ■/ 



ilr-v Index cardfile 



box. ; f'^- 
2. ' Freezer container, 



|. Paper clip l^x. ^ 
4, Box of staples. , 



n. THEirrREd) 









1 






■7 



How many ctibes fit in the box altogether? 1 

. THE VOtuME OF THE BOX IS CUBIC f 

^ CENTIM^RES. , 

d. Measure tne. length, width, and height of the box in ' / ^ 

, centimetres. Length _j cm; widths _cm; 

• height ' cm. Multiply these numbers to fine! . 
the volume in cubic centimetres. 



A. DEVELOP A FEELING FOR A LITRE 



1 . T^e a one litre beaker and fill it with water. ( 

2. Pour the water into paper cups, filling each as full asyou 
usually do. How many cups do _you fill? 

\tHAT is how MUCH ISTfl ONE LITRE! . 

3. Fill the litr4,container with rice. ^, . 



_.cmx cmx .cm= 

Are the answers the same dn c.and d.? 



^ THAT IS HOW MUCH IT TAKES TO FILL.'A ONE , 



LITRE CONTAINER! 
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,/B. DEVELOP YPURABim TO ESTIMATE IN UTltfg. 

' ^'^Yol are now ready jo develoff your ability to estimate in 
litres. To write \ffo and one-half litres, you write 2 .5 j,.or * ' 
. litres. To wnte one^half litre, you wifte 0.5 1, or 0.5 
\ • litre. To write two and tbree^fourths litres, you write 
\ [ 2.75 1, or 2.75 litres^ ^' , y'. ./i 

For each of the'following items, use the procedures for 
\ estimating in metres. 



B. DEVELOP YOUA ABILITY TO ESTIMATE IN MLLILITRES 



V 



I 

»\ 1. Medium-size , 
'\/ j, freezer container^ 

' \ iX^i freezer 
container. ■ ^ 

3. Small freezer 
co|tainer. . 

i Boi^eorjug. 



HowOo 

itiniate^ Measurement %Hi^ov(l 
(1) (1) 



^ You are now/eadj^ to estimate in millilitres. Follow the 
' ^ procedures used for estimating metres. 

HowQose 

Estimate ^Measurement WerejYoii? 
(nd);: (ml) , . 

1. Small juice ca)^. 

2. Paper cup or tea 
cu^- 

Soft drink can. 
' r 
4. /flottle. 



•1 



IV. THE CUBIC METRE (ra^) 



^ Ma. ^velopafI] 



m. THEMILL^ITREtml) 

' There are 1 ODD milliUtres ift one litre, fm ml 'f 1 litre. Half 
a litre is 500 millilitres, or 0.5 litre = 50(ml. 

% : • ^ 

A. DEVELOP A FEELING FOR A MILLILITRE 

r . ■ , V 

1. Examine a centimetre cube. Anything which holds 
.Icm^holdJlipi. 

2. ' Fill a 1 millilitre measuring spoon with rice. En^)ty the 
spoon into your hand. Carefully pour the rice into a 
small pile on a sheet of paper. y 

THAT IS HOWMUCH ONE MILLILITRE IS! 



lEVELOP A FUELING FOR A CUBIC METRE 



"tl. Place a one metre square on the floor next to the wall 
2. Measure a metre UP^the wall. 



jruiic Willi. 

;^ouldfiMnt 



3. Picture a box that ^ould fijinto that space. 
. THAT IS THE VOLUNffi OF ONE CUBIC METRE! 




B, - DEVELOP YOUR ABILITY-TO ESTIMATE IN'CUBIC METRES 

For each of the; following items, follow the ifetiniBitingproced- * 
ures used before. • » _ . 

^" * HowClose 
Estimate Measurement Were You? 



\ 



1 



2<f 



3, Fill the 5 ml spo'on wjth rice. Pour thwaceTnto another 
' pile on the sheet o£^r. * 

THAT ij 5 MILLILITRES, OR ONE TEASPOON! • 

4. Fill tht 15 ml spoon witjj rice. Pour |he rice into a 
pile on the paper. 

THATIS 15 MILLILITRES, OR ONE TABlESPOON! 



1'. Office desk. 

2. File cabinet. 

3. Small room, 



[ 



Exercises 

•I' 



MASS (WEIGHTrMEASIJREMENT ACTIVITylES 



.Kilogram, Gram 




The mass of an object is a measure of the amount.of matter ih the 
object. This amount is always the sam| unless you add or subtract spme^ 
matter h<^ the object, Weight is the term that mo^t people;Use when 
thejJsmean mass. The weight of an object is affected by gravity; the 
mass of an object is not. For exaraple^e weight/of a person on earth 
might he .1^0 pounds; that s^wf^ person's weight on the moon wftuld be 
20 poun(^. This difference is because-^he pull pf gravity on the moon 
is less the pull of gravity on eartW A person's mass on the earth 
and on the moon would be the same, The metric system does not 
measure weight-it meases mass. We will use the jerra.mass here, 

. The symbol for gram is g. i 1 

" J 

The symbol for kilogram is kg, \ . » 

' . 4 ' ■ 

. There are 1 000 grams in one kilogram, or 1 000 ^ = 1 kg, 

« Half a kilogram can be written as 500 g^^,5 kg^ 

A quarter of a kilogram can be written gjor 0,25 kg, 

■ Two and .three-fourths kilograms is written as 2.75 kg! 

1. THE KILOGRAM (kg) • „ ^ 

DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mass, notice how heavy the object "feels" 
and comparfeit to the reading on the scale or balance. 



r 
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1 . 



il. . liilogrambox. 



Mass 
(kg) 



2.,' TeBbook, . 

i\ Bag of sugar. 

4, Package of paper; 

5, Your own nB?s. 




B, DEVtLO^yOURABILlijY to ESTIMATE IN KILObRAMS 

For the following items ESTIMATE the dtess of the object in 
, kilograms, then uJe the scale or balance toiind the exact mass . . 
of the object. Write the exact mass in the PASUREMENT ■ ■ • 
^ column. Determine hSsfeciQSfrwestfflaw is: ' J" 

Ho* Close ^ 
Estimate MeasKremnt WeinYou? 

(kg) , 



1,, Bag of rice. 

2. Bag of nails. 

3. Large purse or 
'., briefcase, 

4. Another person. 

5. A few books. 



Exercise 4 

.(continued on next ittge) 



23 



10 



1 



7 



tFjpGRAM(g) 
A. DEVELOP A FEELING FOR A GRAM 



9 



1. Take a colored. plastic cube^ Hold it in your hand, 
Shake the cube in ijp|ir paira asjf shal^ng.dice, feel the 
pressure on your hand when'the culjf js in. ihotion, thei 



wheni^tis not in motion.. . ^'i' 
THaIt IS HOW HEAVY A GRAM IS! 



2^yTake a^^econd cube and attach it to the fiKt. Shake the 
. cubeTiti^first one hand* and then the otherliand; rest ^ 
the cubes near the tips of your fingers, moving your 
hand-up and down. , " 

THAT is THE MASS OF TWO GRAMS! 



3, ^ Take five cubes in one hand and shake them around. 

thatIs^hemassoffivegrams! 



B. DEVELOP YOUR ABILITY TO ESUMATE IN GRAMS ' 

You are now ready to im|)rpve your ability to estimate in ' 
• grams. Remember how heavy.th&l gram^'cuhe is.'how heavy ■ . 
s - the two gram cube»§re, and how heavy th^iVe gram cubes ' 
' are.: For each of the following item, iollo Ae procedures '' 
„ used for estimating in kilograms. ■ ' i, 



1. Two thumbtacks. 

2/ Pencil. 

,3. Two-page letter 

' and envelope. 

4, Nickel. 

5, Apple. 

6, Package of 
1 'margarine. 



-, HowClose 
Estimate Measurement Were You? 



2:^ 
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TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 



V » 



11 




1. DEGREE CELSIUS ("CK 
Degree Celsius (°C) is the metric measure for temperature. 

A. DEVELOP A FEELING^^OR DEGREE CELSIUS 

Take a Celsius thermometer:'- Look at the marks on it. 

1. Find 0 degrees'. ' 

WATER FREEZES AT ZERO DEGREES CELSIUS (O'C) 
WATER BOILS AT 100 DEGREES CELSIUS (lOO'C) 



°C. Is the 



Find the temperature of the room, 
room cool, warm, or about right? 



3. Put some hot water from the faucet into a contaitier. 




Find the temperature. 



C. Dip your finger 



qujekly in and out of the water, Is the water very hot, 
hot, or just warm? . . 

Put some cold water in a container with a thermometer. 
Find the temperature. °C, Dip your fingef into 



the water. Is it cool, cold, or very cold? 



Bend your arm with the inside of your elbow around the . 
bottom of the thermometer. After about three minutes 

find the temperature. °C,, Your skin'tempera- ^ 

ture is not as high as your body temperature. 

NORMAL BODY TEMPERATUREJS 37 DEGREES 
CELSIUS (37°C). 

AFEVERIS39°C. 

A VERY HIGH FEVER IS 40°C, \ 



PEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

^each item, ESTIMATE and write down how many degrees 
Celsius you think it is. Then measure and write the MEASURE^ J 
MENT, See how close your estimates and actual measure- 
ments are. , ^ 

How Close 

Estimate Measurement Were You? 

(°c) rc) 

Mx some hot -and 

cold water in a . ^ 
container. Dip your 
finger into the 

water. m ' 



,2. Pour out some of 
the water. Add some 
hot water. Dip your 
finger quickly into 
the water. 

3, Outdoor tempera- 
ture, ■ 

4, Sunny window sill. 

5, Mix of ice and water. , 

6, Temperature at 
floor. 

7, Temperature, at 
- . ceiling. 



03' 
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UNIT 




OBJECTIVES ' 

» s 

'■y 

The student wiU recopilze and use the metric ., 
temB, units, and symbols used in this occupa- ^ 
tion. ' 

• Given a metric unit, state its use in this ' 
occupation. 



• Given a measurenj'^nt task in this occupa- 
tion, select the apfiropriate metric uliit 
and measurement tool. 



/ 



GGESTEDTEACfflNG SEQUENCE 



1. Assemble metric measurement tools (rules, 
tapes, scales, thermometers, etc.) and 

^ objects related to this occupation. 

2. Discuss with students how to read the 
toolSj 

3. Present and have students discuss , , 
Information Sheet 2 and Table 2. 

4. HSve students learn occupationally-related 
metric measurements by completing 

, Exercise 6 and the appropriate Exercise 7. 



"5. Test performance by using Section A of 
"Testing Metric Abaities." 



METRICS IN THIS OCCUPATIOJI 



Changeover to th^ metric systennis under way. Large corporations are already using 
metric measurement to, compete in the world market. The metric system lias beefi used in 
various parts of industrial and scieajtific c^oraraunities for years. Legislation, passed in 
1975, authorizes an orderly transition to use of the metric system As businesses and 
industries make this metric changeover, employees will need to use metric measurement 
in job-related tasks. ' , 

Table 2 lists those metric terms wl^ich^are most cVimonly used in this occupation. 
These terms are replacing tihe measureipent units used currently. What kinds of job- 
related tasks iise measurement? Think of the many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms .which replace them. See ^ you 
caq add to the lisfof uses^beside each mebfic term. 



\ 
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METRIC UNITS FOR SMALL AI*PLpCE, MAJOR APPLIANCE REPAIR . 



Qutntity 


Unit : 


Symbol 


Uie 


Length 




metre ' 


m ^ 


i 

power cord length, selecting and orjlSring wire ^ / 


V 

1 




centiroetie j 


cm 


wire length, parts dimensionSf tools 






millimetre 

if 


mm 


wire diameter, drill bit diameter, length and diameter of 
faitAnm vrsnchsizi 


i 


I 


kilometre ^ 


km 


locating customers and suppliers, estimating shipping costs 
• and service vehicle expenses^ ^ 


"Area 

r -I 


square metre 


m^ 

J 


floor space needed for an applianct, space to be heated 


Volume/papacity 




cubic centimetre (jl 


cm^ 


amotAt of space occupied by an appliance 






•cubic metre >' 


m 






'litre 


1 / 


washer tun capacity, purcnanngjCttemicais ano iuDncanis, 
testing liquids ' ^ 






millilitre 


ml 


cleaning chemicals, oil for lubrication . ^ 


Mass 




kilogram 


kg 


purchasing solder, appliance shipping mass, parts purchase, ^ 
shipping charges ^ 




i 


gram 


g 


parts and supplies, replacing parts by substitution with 
aooroxifflBte eouivalent mass. Dostane 


j 

♦♦Temperature . > 

U 




degree Celsius 


°c 


measuring oven, dishwashet, toaster, fryer temperature; 
measunng temperature for thermostat adjustment 


J 

Pressure 


kHopascal 


: kPa 


pressure cooker, canning cookers \ 



^Storage capacity of refrigerators and freezers may be given either in cubic metres or litres. Standards have not yet been^defined by manufacturers. 
Obtain current information from the Association of Home Appliance Manufacturers, 20 North Wacker Drive, Chicago, Illinois 60606. ^ 



••Kelvin (K) temperature may be used in some instances in product specifications or technical reports. Absolute zero is^73K; 0 C = 273K; 
100^0 = 373K. J ^ 
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TRYING OUT METRIC UNITS 


1 


To give jiDU practice wiih metric units, first estimate the measure- 
ments of the, ))«ms below. Writ« down your best guess next toUhe item, 
Thlen actually measure the item and write do\vn youWnswers ysing the 




1 -J 


Estimate 


Actual 




.6. Measuring cup . ^ 






correct metnc symbols, l he more you practice, tne easie 
— : ' — '• — T! 1 


r If Wi nP \ 

1 it will UC« ^ 




17. Mixer bowl 








Estimate 


» Actual 


18. ReftS'brator 






Leneth ' ' 
l.PalmWh ^ 






19. Electric oven 




— #^ 


2. Hand span 






20. Small box or package 






3. Your height 


■ 




21. Popcorn popper 






4. Appliance power cord 






: ; , , 

' 22, Freezer container , l 




< 


5. Timer shaft ' J 






Mass 

, 23f Textbook 




r 


fi Ipnirth nf fnixer heaters 






7 Electric knife 

> ' - 


1 




24. Nickel 






8', Space between range burners 






25. Yourself/ 






9, Height of blender 






■ ' 26. Dryer ^ 


V 

V- 




Area ' 
10. Desk top 


) 




27. Mixing bowl 






ll'Fioorspace for dryer 






28, A litre of water (net) 






, 12. Workbench 






Temperature • • 
29, Room temperature 






13.Waffle iron griddle 






Dishwasher sanitizing 
30, cycle water 






14. Electric rari^e top 




\ 


. - ^ 31.: Outdoor . , . , 






Volume/Capacity 
15. Small bottle 






, 32, Perculator 

4 
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REPAIRING WITH METRICS- SMALL APPLIANCES 



2: 



' it. is important to know what metric measurement to use. Show 
what measurement to use' in the following situations. 



1. Height of mixer 



. 

2. Dimension^ of waffle iron:. 
Length 



Width 



3. Width of can opener 



4; Capacity of deep fiyer 



5. Areaofafiypan 



6. Temperature of deep fryer coJtents 



7. Length of electric comb 



8. Capacity of a vfq)orizer tank 



9-. Depth of the toaster slot 



10. Diameter of the blender jar 



11. Length of coffee percolator pump 



^2. Diameter of basket 



,13. Volume of the basket 
''1 



i4. -Dimensions of toaster heating 
||^ ^ ' I elements: 

Length 




[ . If. capacity of c^ister vacuum 
cleaner 



?4 



16. Clearance of the mixer beaters ,- 
at the bottom of the bowl 



17. Capacity of the water tank in 



^ -a steam iron . 



I 



18. The cotton temperature setting 
of an iron ' 



19. Length of fastening screw for' 
the handle of a toaster 



20. Volume of the tool box 



21. Size of wrench us^d in disassembly 
of a eeffee maker bottom plate wifh 
heating^lement 



22. Pressure of pressure cooker 




ERLC 
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SERVICING WITH METRICS- MAJOR APPLIANCES 



It is important to bow what metric measurement to use. Show 
what measurement to use in the following atuations. 


1. Width of automatic washer 




9 WiHth of an plpctfic oven 




S Hpnf h nf tlip tf jish rontalner in 
a compactor " '* 




1 Volume ofa washer tub 


• • 


5. Massof aboxof bleach 




. R Diflmptpr nf thp water hose 




7 Diflmeter of timer dial 




8. Length of screws for the back 
of a dryer 


{ 


9. Hiickness of a lock washer 




10. Height of a trash compactor 




11. Diameter of the timer shaft 




12. Area of a washer 




13. Dimensions of a vacuum cleaner tank: 
a. Length 




h Diflmpter 




14. Diameter oi aisnwasner arain upeiuiig > 




15 Motor belt on a clothes drVif ^ 




•16. Hie dimensions ^f a door gasket on 
' V a freezer 


I 






18. Mass of a box of metal screws 






1 



Service calls. 

Distance is measured in kilometres. To locate customers you will ^ 
need to think of the distance in kilometres. To plan travel time you 
wi need to think of speed. Using the City map below, find the dis- 
tance and estimate the travel time. The top speed allowed in town is - 
50 kilometres per hour (km/h). However, in traffic you will only be 
able to average^bout 40 km/h. 



19. Distance 



20. Approximate time ' 




CUSTOMER 




J 

[3 km 

i 

} 

T 

.2 km 

i- 
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Exercise 7 

(M;yor Appliances) 



UNIT 




OBJECTIVE 

The student will recognize and use met- 
ric equivalents. 

t Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



' SUGGESTED TEACHING SEQUENCE 

1 . Make available the Information Sheets 
(3 - 8) and tli| associated Exercises 

' (8 -14), one ah time. 

2. As soon as you have presented the 
Information, have the students complete 
each Exercise. <• 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND 

, TEST. 

4. Test performance by using Section B of 
"Testing Metric Abilities." 
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MtlTRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 






2 ,3 4 5 6 i 




% ■ 



2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 nin= 0.7 cm, so 57 mm = 5cm + 7m| * 

= 5cm+0.7cm » 



5.7 cm. Therefore 5T ram is the same as 5.7 cm. 



Now nfeasure fhe paper clip. It is 34 mm. This is the same as 3 cm + ,_i mm. Since each 

millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = cm. So, the paper-clip is 

34 mm = 3 cm + 4 mm ' " 

= 3 cm + 0.4 cm 



= 3.4 cm. This means that 3^ mm is the same as 3.4 cm 



' Jnformation Sheet3 



Nov? you try some. 

a ) 26 mm = _ cm 

b ) 583 mm = cm 

c ) 94 mm = cm 

d ) 680 mm * cm 



e ) 132 mm = cm 

f ) 802mm =., i cm 

g) 1400mm = cm 

h) 2307mm = cm 



Exercise 8 
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Metres, Centimetres, and Millimetres 

There are 100 centimetres in one metre. Thus, 

2in« 2xl00citi» 2D0.cni, " . ' 

cm, 

\ 8in» 8xl00cni» SOOcm, 
36n>«36xr00cni«3600cin. 

There are I OOO millimetres in one metre, so 

' 2in',.2ir000iiw 2 000nim, , 

3in« SxlOOOmni' SOOOmni, 

6in« exlOOOnm" 6000imn, 
•24 in» 24.x 1 000 mm* 24 000 mm. 

From your work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a ce^itiinetre can be written 0.25 cm 
' (twenty-five hundredths of a centimetre). 

This means that if you wantlg^ange three-fourths of a metre to 
millimetres, you would multipiyV 1 000. So 



0.75 m= 0.75x1 000 mm 
75 

inn "1 000 mm 



ilOO 



r 



1000 
■ 75x"Too!"'n 

= 75x10 mm 

= 750 mm. This means that 0.75 m = 750 mm. 



J 



Fill in the following chart. 



Information Sheet 4 
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metre 


' centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000 


2 


200 . 




3 






9 








H 


5000 


^4 






0.8 


^0 




0,6 




600 




i5 


25 






US 




639 
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Millilitres" to Litres 

There are 1 000 millilitres in one litre. This means that 

2 OOa millilitres is the same as 2 litres, 

3 000 ml is theW as 3 litres, 

4 000 ml is the same as 4 litres, 
12 000 ml is the same as 12 litres. ^ 

Since there are 1 000 millilitres in each litre, one wa^ to change milli- 
litres to litres is to divide by 1 000. For example, 

■ 1000 .' 
^ lOOOmI -ToOOlitfe'llfW' ; 

2 00(Mnr=Y§5o litres = 2 litres. . 

And, as a final example, 

28000 , ■ ■ ' 
28 000ral »-^litrj>i»281itreJ. 

What if something holds 500 ml? How many litres is this? This is 
%worked the same way, 

500 ml »Y555 litre = 0.5 litre (five-tenths of a litre ). So 500 ml 
■ is the same as one-half (0.5) of a litre. 

Change 57 millilitres to litres. 

. r , 

57 

■ "TOOO ' "'"^^^ '"''^ (fifty'seven thousandths of a 



Information Sheet 5 

Now you try some. Complete the following chart. , 



J 



1 

millilitres 


litres 


(ml) 


(1) 


3000 


3 


6000 






8 


'1-1 000 








300 
' 700 . 


0.3 






250 J 






0.47 
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Litres to Millilitres 

1 

What do you do if you need to change litres to millihtres'? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml. 



So, 



2 litres = 2 x 1 000 ml = 2 000 ml, 
7 litres =7 xl 000 ml = 7 000 ml. 
13 litres =lo x 1 000 ml =13 000 ml, 
0.65 litre = 0.65 (^ 000 ml = 650 ml. 




£1. 



t 
\ 



/ Information Sheet 6 

Now you try some. Complete the following chart. 



litres 


'millilitres 


1 


ml 


8. 


8000 


5 




46 






32000 


0.4 




0.53 






480 
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Grams to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilograms, 
5 000 gi» the same as 5 k^ ^ 
. 700 g is the same as 0.7 kg, and so on/ 

To change from grams to kilograms, you use the same procedure for 
changing from millilitres to litres. 

— 



Try the following ones, 



Information Sheet 7 
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' gnmi 


Idlograim 


•■.1 ' 




4000' 


4 


9000 




23000 






8 


n. 




275 
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Kilograms to Grams 

To change kilograms to grams, you multiply by 1 000. 

4 kg=' 4 xlOOOg= 4 000 g, 
23 ,kg = 23 xl 000 g = 23 000 g, 
0.75 kg = 0.75 xl 000 g= 750 g. 
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Coinplete the following chart. 



kilogtams 

k 


grams 
i 


i 


7000 


11 




/ 


25 000' 


0.4 




0.63 






175' 
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Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. > Practice changing each of the following to 
metric equivalents by completing these statements, 



500 cm of wire is 

750 ml of solvent is _^ 

5 cm diameter fan blade 18, 

2 500 g of solder is 

1100 mm wide door is 

0.25 litre of alcohol is 

lOOOkecaris . 



G.5 litre of concentrate is 
2 m board is 



500 g box of hardware is. 
500 H of spray pant is . 

50 kg appliance is 

10 m of wire is 



.5 switch mounting hole is 
.25 kg toaster is 



m 

1 

mm 

kg 
cm 
ml 
t 

ml 
mm 

kg 

T 

g 

cm 
mm 

g 



Exercise 14 
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UNIT 




OBJECTIVE 
The student wiD recognize and use ' 
instruments, tools, and devices for mea- 
surement tasks in appliance service occu- 



• Given metric and Customary tools, 
instruments, or devices, differentiate 
between metric and Customary. 

• Given a measurement task; select and 
use an appropriate tool, instrument 
or device. 

• Given a metric measurement task, 
judge the metric quantity within 20% 

„ and measure within 5% accuracy. ■ 

SUGGESTED TEACHING SEQUENCE 

1. , Assemble metric and Customary measur- 
ing tools and devices (rules, scales, °C 
thermometer, drill bits, wrenches, micro- 
' meter, vernier calipers, feeler gages) and 
display in separate groups at learning 
stations. 

2. Have students examine metric tools and 
instruments for distinguishing character^ . 
istics and compare them with Customary 
tools and instruments. 

3. Have students verbally describe charac- 
teristics. - 

4. Present or make available Information 
Sheet?«. 

5. Mix metric and Customary tools or 
equipment at learning station. Give 
students Exercises 15 and 16. 

6. Test performance by using Section C 
. Qf "Testing Metric Abilities." 
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SELECTING AND USING 

METRIC INSTRUIifilNTS , TOOLS AND DEVICES 

Selecting an improper tool or misreading a scale can result in an improper sales form, 
damaged materials, or injury to self or fellow workers. For example, permitting^207 pounds 
per square inch of pressure (psi) m an air compressor designed for 207 kilopascals (about 30 
psi) could cause a latal accident. Here are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or pro- 
ducts are nee^ied for a given task. 

2. Examine the tool or in<;trument before using it . . ■ ' 

3. The metric system is a decimal system. Look for units marked off in whole numbers, 
' ^ tens or tenths, hundreds or hundredths. ^ ^ 

4. Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc, 

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than com- 
mon fractions (3/8) on drill bits, feeler gages, etc, ' ^ 

6. , Some products may have a special metric symbol such, as a block M to show they are 

metric. 

1\ Don't force bolts, wrenches, or other devices which are not fitting properly. 
8. Practice selecting and using tools, instruments, and'devices. 



/ 
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WHICH TOOLS TOR THE JOB? 



MEASURING UP IN 
SMALL APPLIANCE REPAIR 



Practice and prepare to demonstrate your ability to identifi 
select, and use metric-sjcaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task, 

Select and demonstrate or describe use of tools, instruments, or 
devices to: * • 

1. Find some screws one centimetre long. 

2. Measure the fasteners in an electric toaster. , 

3. ' Adjust the thermostat on an iron using a thermometer. 

4. Measure the temperature of a toaster-oven appliance. 

5. Select the wrench used to remove a toggle switch nut. 

* 

6.. Determine the workbench area needed to disassemble a stejm 
iron. 

7. Find the length of mixer beaters. 

8. Measure the thickness of the cutter^ in a food and meat grinder. 

9. Remqyethe.fanbladeonafan. 

• 10. . Measure th^ length.of wire needed to make the internal con- 
nections on a toaster. 

11. Measure the depth that the deep fryer should be filled with oil. 

12. Find the dimensions of a blender motor shaft. 

13. Measure the distance between the metal prongs on the male 
connectors on an appliance. 

14. Measure the length of a coffee percolator pump for replacement. 

46' 



For the tasks below, estimate the metric measurement to within 
25% of actual memirement, and verify the estimation by measuring 
to within 5% of acmal measurement. 





Estimates 


Verify 


1. Layout surface area needed for 
small appliance repair. 




\ 


2. Replace the power cord on an 
electric heater with a metric 
equivalent length. 






3. Select the correct uickness of a 
wire for toaster heating element 
replacement. 


1 




' 4. R€place the solderless terminals . 
with correct replacements in 
metric dimensions. 






5. Adjust the thermos&t of a roaster 
over. 






6. Replace the cutter on a can opener. 






7.-, Replace a small fan blade, 
selecting from several blades. 






8. Find the dimensions otii mixer 
motor bearing. 






9. Determine the mass of an iron 
' boxed for shipment. 




• 


10. Replace the female plug on a heat- 
ing appliance cord. Measure for 
the correct width. 






■V, 
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WHICH T00I5 FOR THE JOB? 



MEASURING UP MifflOR APPLIANCE REPAIR 



fp 



Practice and prepare to demonstrate your ability to identify, 
tekct, and m metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, in strument, or task. 

Select and demonstrate or describe use of tools, instruments, or 
devices to: 



1. Level an automatic washer 



2. Measure opening for a range top 



3. Measure opening ffliy an oven , 

4. Check thefditunete^ of vent hole needed for a dryer 



5. Measure oven temperature when making thermostat check 

6. Measure length of |g|Bil needed for an electric range 

7. Volume of a spnie lieeded to contain a dishwasher 



8. Find mass of load of rags to be washed 

9. Measure the compacted tjsh bag 

10. Measure the electric dryer door 

11. Measure the leveling feet 



For the below, estimate the metric measurement to withiiJ^O% 
of actual measurement, and verify the estimation by measuring t 
within 6% of actual measurement. 



1. Floor space needed for a trash 
compactor 



2. Height needed to install a stack 
washer and dryer combination 



3. Length of the shortest usable 
dryer pigtail 



4. Mass of an oven door 



6. Capacity of a trash compactor 



Estimate 



6. The clearance between the swirl 
arm and bottom rack in an auto- 
matjcdishwasher 



1, The amount of the range top 
which is below the surface 



8. Measure the water temperature 
of an automatic washer , 



9, Measure tub capacity 



10. Measure drive belt length 



Verify 




ERIC 
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UNIT 



OBJECTIVE 

The student will recognize and use metric 
and Customary units interchangeably in order- 
ing, filing, and using products and supplies in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) 
equivalent on a conversion table, 

• Given a Customary unit, state the re- 
placement unit 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containets of ' 
materials. 

2. Priesent or make available Information 
Sheet 10 and Table 3, ' . 

3. Have students find approximate metric- 
Customary equivalents by using 
Exercise 17. 

4. test performance by using Section D of 
"Testing Metric Abilities." 
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METRIC-CUSTOMARY EQUIVALENTS 



During the transition period there will be a need, for finding equivalents, between systems. 
Conversion tables list calculated equivalents between the two systems. When a close equivalent , 
is needed, a conversion table can be used to find it. Follow these steps: 

1. Determine which conversion table is needed. 



2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 



3i sRead the equivalent(s) from the next column. 

' • Table 3 on the next page gives an example of a metric-Customary conversion table whjch 
you use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17,Part5andPart3. . , 




^lowis a table of metric-Customary equivalents which tells you what the itietric ^flplace- 
ments for Customary units are^ This table can be used with Exercise 17, Part I'anfl Part 3. The 
symbol means "nearly equal to." 



1 cm * 0.39 inch 
■; Ira* 3.28 feet 
1©* 1.09 yards 
1km* 0.62 mile 
1 cm/ * 0.16 sq in 
lm^'*10.,8sq^t 
Im^ * i.2sqyd 
1 hectare * 2.5 acres 
lcm^*0.06cuin 
lm'*35.3cuft 
Im' *1.3cuyd 



l,inch*2.54 cm 
Hoot* 0.305 m 
lyaid*0.91m 
1 mile * 1.61 km 
1 sq in * 6.5 cm^ 
lsqft*0;09m^ 

lsqyd*0.8 m^ 
1 acre * 0.4 hectare 

J cu in* 16.4 cm^ 
lcufty0.03m^ M 

■lcuyd*.0.8m^ 

,3 



lml*0.2tsp 
1 ml * 0.07 tbsp 
11*33.8 floz 
11*4.2 cups 
ll*2.1f 
ll*'l.06q] 



11* 0.26 gal 
1 gram * 0.035 oz 
lkg*2.2J|. 
metric ton * 2205 lb 
IkPa* 0.145 psi 





1 tsp * 5 ml 
1 tbsp f: 15 ml. XI 
1 floz* 29,6 ml 
1 cup * 237 ml 
,,lpt* 0.471 

3t*9 
* 3.191 
loz*28.3g 
lib* 0.45 kg 
lton*-907.2 kg 
1 psi* 6.895 kPa 



^Adapted from Let's Memre (fietric. A Teacher s Introduction to Metric Memrement, Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975. 
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CONVERSION TABLES 



MILLIMETRES TO CENTIMETRES TO INCHES 



V 

DUD 


cm 


in. 


nuD 


cm 


in. 


nun 


cm 


in. 


in. 


cm 


nun 


in. 


■I 

cm 


nun 


100 


10 


3.93 


10 


1 


0.39 


1 


0.1 


0.04 ^ 


1 


2.54 


25.4 


1/8 


0.32 


3.2 


300 


30 


* 7.87 


20 


2 


0.79 


2 


0.2 


0.08 


2 


5.08 


^60.8 


1/4 


0.64 


6.4 


300 


30 


11.81 


SO 


3 


118 


3 


0.3 


0.12 


3 


7.62 


76,2 


1/2, 


1.27 


12.7 


400 


'40 


16.74 


40 


4 


1.57 


4 


0.4 


0.16 


4 


10.1( 


101.6 ^ 


3/4 


1.91 


19.1 


500 


50 


19.68 


50 


6 


1.97 


5 


0.5 


0.20 


5 


12.70' 


^127.0 ^ 








600 


60 


23.62 


60 


6 


2,36 


6 


0.6 


0.24 


6 


15.24 


152.4 








700 


70 


27.56 


70 




In ' 


7 


0.7 


0.28, . 


7 


17.78 


1 177.8 








800 


80 


31.50 


80 


8 


'3.15 


8 


0.8 


0.31 


8 


20.32 


303:2 








900 t 


90 


35.43 


90 


9 


8.54 


9 


0.9 


0.35 


9 


. 22.86' 


, 229.6 














10. 


25.40 


254.0 









INCHES TO CENTIMETRES TO MILLIMETRES 



\ 



1000 mm or 1 metre = 39.37 iochei 



METRES TO FEET 



12 in. or 1 ft. ' 30.48 cm or 304.8 mm 



FEET TO METRES 





ft. 


ffl 

4 


ft. 




ft 


ft. m 


ft. 


ffl 


ft. 


ffl 


100 328.08 


10 


32.81 


1 


3.38 


100 3().48 ' 




3.05 


1 0.30 


ioo 


666.17 




65.62 


2 6.66 


200 ' 60.96 


30 


6.10 


3 


0.61 


300 - ^^ 


%l 984.25 


30 


98.43 


3 


9.84 


300 


91.44 


30 


9.14 


3 


0.91 


400 


1312.34 


40 


131.23 


''4 


13.12 


400 


121J»2 


40« . 


12.19 


4 


1,22 


500 


1640.42 


SO 


164.04 


5 


16.40 


500 


152.40 


, 50 


15.24 




h 1.62 ' : 


600 


1968.50 


60 196.85 


6 


19.69 


600 182.88 


60 


18.29 


6 


|-rl3 


700 


2296.59 


70 


229.66 


7 


22.97 


700 


218.36... 


70-.il 


21.34 


7 


2.18 


800 


3624.67 


80 362.47 


8 


36.25 


800 


243.84 


80 


24.38 


8 


2.44 


900 


2952:76 


90 


^ 295.28 


' 9 


29.53 4^ 


900 


274.32 


90 


27.43 


9 


2.74 


1000 


3280.84 




I 


1000 


304.80 
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ANY WAY YOU WANT IT 



1. You are worl^lng for an appliance repair and parts firn^ With the 
change to metric measurement some of the things you order, sell 

■ or use are marked only in metric units, ^ou w ill need to be 
familiar with appropriate Customary equivalents in order to com- 
■ municate with customere and suppliers who use Customary units. 
To develop your skill usWe Table on Information Sheet 10 and 
give the approximate metric quantity (both number and unit) for 
^ach of the following Customary quantities. 



Customary Quantity 



a) 2 lb. ophite 



b ) 4 qts. of solvent 



c ) 13/4 in. pipe 



d) 100 sq. in. cover 



e) 100 lb. box 



.f ) 18 in. wire 



g ) two-gallon can 



h) Ipt, of control cleaner 



i ) 1 oz. of washers 



j ') ' 6 fl, oz. of spray paint 



k) 12 ft. cord 



1 ) 5 lb. roll of solder 



3. Complete the Requisition Form using the items listed. Convert 
the Customary quantities to metric before filling out the form. 
• Complete all the information' (Date, For, Job No., etc.). ' 
Requisition one of each of the following: * j 

a) 5 lb. of laundry detergent • ^' 

b ) 1 pt. of cleaning solvent 

c) lib. of solder 

d ) 6 ft. appliance cord ■ 

•e ) 6 in. burner unit No. 432 ' 



2. Use the conversion tables from Table 3 to^convert th^oUowing: 



a) 25m = ft, 


f ) '0,075 in. = mm 


b) 25mm= in. 


g) 4 in; * ■= mm 


c ) 50 mm = in. 


h) S.S-ini' = . cm 


d) 46ft. = ~\ 


i )r^'fe = in. . 


e) 0,05 in.= J\m 


j ) 1 000 mm= in. . 



X 







REQUISITIpN 
f Date 




For 






>■ 








-I 


Job No. 


DateWanted 




Deliver to ' . 










QTY 


UNIT 


' • ITEM 








Requested by ' 


Approved by 


^ J 

■. < 













06' 
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SECTION A ; 

1. One kilogram is about the maiiS 
of a: 

|A] nickel 
. |B| apple seed 
(C| basketball . 
(D] Volkswagen "Beetle" , 

2. A square metre is about the 
irea of: 

^ [A] this sheet of paper 

[B]- a card table top 

[C | a bedspread 

[D| a postage stamp 

• 3. The length of screws and bolts 
is measured in: 

[A] kilopascals 

[B] centimetres 

[C] millimetres 

[D] milligrams 

4. Themassofsollieris 
measured in: 

[A] millilitres 

m 'kilograms 

|C] cubic metres 

[D] centimetres 

The amount of liquid bleach ^ - 
Deeded for a washer load of 
clothes is normally given in: 

[A] millilitres 

[B] kilograms 

[C] grams 

[D] litres . 



y Thp correct way to write twenty 
r_ grams is: 

[A] 20gms 

[B] 20 Gm. 
(CI 20 g. . 
ID) 20 g^ 

The correct way to write twelve 
thousand millimetres is: 

(A) 12,000 mm. 

(B) 12.0004|un 

(C) 12 000mm 
(D| 12000 mm 



SECriONfB 

8. A m\ox ihaft 20 centimetret 
lonplwbuale'ngthof: 

If] 2milliffletrei 

}] 2 000ffli]limetni 

[C] - 0.2 millimetie 

' [D] 200millimetns 

9. ATBOgramboxofputiu 
the tame as: 

(A) 7600kilogranu 

[B] 0.75kflograffl 
[C| 750 000 kilograms 

(D] 7.6 kilognni 



mc 
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SECTION C 

10. For measuring millimetres you 
would use a: 

[A] scale 

[B] ruler 

[C] thermometer 

[D] container 

11. For measurinj Celsius you. 
would use a: 

[A] thermometer 

[B] ruler 

[C] scale ' 

[D] container 

12. For measuring kilopascak 
you would use a: 



[A] ruler 

[B] container 

[C] pressure gage 

[D] scale 



13. Estimate the length of the line 

s^ent below: 
— — ^ — ' d 

. [A] 23 grams 

[B] 6 centimetres 

|C] 40 millimetres 

[D| 14 pascals 



14. Estimate the length of the line 
segment below: 

[A] IjO millimetres 

[B] 4' centimetres 
[C| 4 pascals 
[D] 23'miUigrams 



SECTION D 

I, 

15. Theiietric unit for liquid (treasure ; 
whi(£ replaces the fluid ounce is: 

(A] litK [ / ■ \ 

[B] miUllitre , ] V 

(C] gram 

[D] hectare 

16. The metric unit for liquid^'measure 
which replaces the gallon is: 

[A] miimtre 

[B] kilolitre 

[C] Htre 

[D] «gram 



Use this conversion table to 
answer questions 17 and 18. 



17, 



The equivalent of 610 mm is: 

[A] 6.1 in. 

[B] 24.011n. 

[C] j|.84in. 
(Djllin. 



18, 



The equivalent of 18 cm it: 

[A] 20.32 In. 

[B] 45.72 in. 
[CI 7.09 in. 
[D] 3.15 io. 



mm 


cm 


in. 


mm 


cm 


in. 


100 


10 


3.94 


10 


1 


0.39 


200 


20 


7.87 


ao 


2 


0.79 


300 


30 


11.81 4 


30 


3 


1,18 


400 


40 


15.74 


40 


4 


1.57 


500 


60 


19^8 


50 


5 


1.97 


600 


60 


23.62 


60 


6 


. 2.36 


700 


70 


27.56 


70. 


7 


2.76 


800 


80 


31.60 


80 


8 


3.15 


900 


90 


35.43 


90 


9 


,3.54 



I 



1 T| THtC 



THI CENTER FOR VOCATIONAl EDUCATION 
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ANSWERS TO EXERCISES AND TEST 



EXERCISES 1 THRU 6 * 

Th^ answers depend on the items 
, used for the activities, ' 

EXERCISE? 

= Currently accepted metric units of 
measurement for each question are 
. shown in Table 2. Standards in each 
occupation are being established 
now. so answers may vary. 



Exercise 10 



Exercise 13 



a) 2.6 cm 

b) 58.3 cm 

c) 9.4 cm 
.d) 68.0 cm 

EXERCISES 9 THR^J 13 



e) 13.2 cm 

f) 80.2 cm 

g) 140.0 cm 

h) 230.7 cm 



Tables are reproduced in total, 
swers are in parentheses. 

Exercise 9 



An- 



metre 


centimetre 


millimetre 


m 


cm 


mm 


1 


100 


1000 


2 


200 


(2 000) 




(300) 


(3 00()) 


9 


(900) 


(9 000) 


(5) 


(500) 


5 000 


74 


(7 400) 


(74 000) 


0.8 


80 


(800) 


0.6 • 


, (60) 


600 


(0.025) 


2.5 


25 


(0.148) 


(14,8) 


148 


(6.39) 


639 


(6390) 



millilitres 
ml 


litres 
» 1 


0 UUU 


0 
0 


'/I AAA 

6 000 


..(6) 


(8 000) ^ 


n 
0 




(14) 


(23 000) 


25 


300 


(1,3 


700 


(0.7) 


(900) 


0.9 


250 


(0.25) 


(470) 


0,47 


275 


(0.275) 



Exercise 11 



litres 

; 


millilitres 
ml 


8 


8 000 


5 . 


(5 000) 


46 


(46 000) 


(32) * 


/ 32 000 


0,4 


(400) 


0.53 


(530) 


(0,48) 


480 



Exercise 12 



TH£C 



grams 
g 


kilograms 
kg 


4 000 > 


' 4 


9000 


(9) 


23 000 


,(23) 


(8 000) 


8 


300 


(0,3) 


275 


(0,275) 
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kilograms 
kg 


grams 
g 


7 


7 000 


11 


(11 000) 


(25) ■ 


25000- 


0,4 


(400) 


0,63 


(630) 


(0.175) 


175 



ExerdseU 



a) 5«I 


i ) 


2 000 mm 


b) 0.75 Utre 


j ) 


0.5 kg 


c) 50 mm 




0.5 litre 


dj 2.5 kg 


1 ) 


50 000 g 


e) 110 cm 


m) 


1 000 cm 


f ) 250 ml 


n) 


25 mm 


g) It 


o) 


2250g 


h) 500 ml 






EXERCISES 15 AND 16 





The answers depend on the 
items used for the.activities. 

EXERCTSEl? 
Parti. 

a) 0,9kg g) 7.58 litres 

b) 3.8Ktre8 h) 0.47 Etre 

c) 4.445 cm i ) 28.3 g 

d) 650 cm^ j ) 177.6 ml 

e) 45 kg k,) 3.66 m 

f ) 45.72 cm 1 ) 2.25 kg 



Part2. 

82.02 ft. 
0.99 in. 
1.97 in. 
14.02 m 
1.27 mm 
1.905 mm 
101.6 mm 
13.97 cm 
9.44 in. 
39.37 in. 



J 



Parts. 

a) 2.25kg 

b) 0.47 Utre 

c) 0.45 kg ■ 

d) 1.83 m 

e) 15.24 cm 
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1. C 

2. B 

3. ' C 

4. B 

5. A 

6. D 

7. D 

8. D 

9. B 



10. B 

11. A 

12. C 

13. B 

14. A 

15. B 

16. C 

17. B 
18„ C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 
(* Optional) 



■LINEAR 



VOLUME/CAPAtlTY 



r 




MASS 



Metre Sticks ' Bikltfoora Scale 
Rules, 30 cm f i *Kilogram Scale- 
Measuring Tapes, 150 cm *Platform Spring Scale 
*Height Measure 5 ks Capacity 
*Metre Tape, 10 m. 10 kg Capacity 
^TVundle Wheel Balance Scale with 8-piece 

•Area Measuring Grid: ^ „ , , 

, .Spnng Scale, 6 kg Capacity 



. TEMPERATURE 



'Nesting Measures, set of 5, ' ™ 
SOmMOOOiiil Celsius Tliemiometer 

Economy Beaker, set of 6, 
50nil. 1 000 ml/ 

Metric Spoon, ^to$, 
1ml. 25ml, " 

Dry Measure, set of 3, 
50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 
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' SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

* 'A. Assorted Metric Hardware-Hex nuts, washers, screws, 

cotter pins, etc. 

* B. Drill Bits-Individual bits or sets, 1mm to 13 mm range 

* C. Vernier CaliperPocket slide type, 120,mm range 

* D. MicrometeH)utside micrometer caliper, 0 mm to 25 mm 

range' ' 

E. Feeler Gage-13 blades, 0.05 mm to 1mm range 

F. Metre Tape-50 or 100 m tape 

G. Hierraometers-Special purpose types such as a clinical 
thermometer, 

* H. 'Temperature Devices-Indicators used for ovens, freezing/ 

coobng systems, etc. 

* I Tools-Metric open end or box wrench sets, socket sets, 

hex key sets 

J. Weather Devices-Rain gage, barometer, humidity, wind 
velocity indicators 

t ' Pressure Gages-^ire pressure, air, oxygen, hydraulic, fuel, 
etc. 

L. ' Velocity-Direct reading or vane type meter 

M, Road Map-State and city road maps 

N. Containers-Buckets, plastic containers, etc., for mixing 
and storing liquids 

* 0. Containers-Brtces, buckets, cans, etc., for mixing and , 

storing dry ingredients 



Most of the above items may be Stained froradbcal industrial, 
hardware, and school suppliers. Also, check with your school distriit's 
math and science departments and/or local industries for loan of their 
metric measurement devices, 



Measuring devices currently are not available. Substitute devices (i.e., thermometer) 
may be used to complete the measurement task. 
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REFERENCES 



Ut'$ Mature Metric. ATtadar'tlntrodwtiontoMttrieMtmtmnt. Divi- 
lioD of Edudtionil R«dNi|n ud Renewil, Ohio DeputnMnt of Educi- 
tion, 65 S Jront Stnet, Colombyi, OH 43215, 1975, 80 pifa; (I 
mult Includccheck to itite tteuurer. 

ActiTity-oti«nt«^ intioduction to the mttric lyttem dtdfud for isdepra- 
d(Dt 01 gioQp InMiTiee cducttion study. Intnductoiy infonnition iboot 
. iMtiic m(ttunm«nt; reproducibk eicrdici apply mtttic concepti to 
common mwuraMnt lituitioni; Ubontory activitiei for Indifiduili oi 
groups. Imputes for fflildnfiMtie taps, litrt box, squirt c«nti^ 

Memring with Meter$, or, How to Wgh a Gold Bricli M a Meter'Slicli, 
Metrication Institute of America, P.O. Box 236, Nortlitield, IL 60093, 
1974, 23 min., 16 mm, sound, color; $310.00 purchase, $31.00 rental. 

Film presents units for length, area, volume and man, relating each unit 
to many common ^bjects. Screen overprints show correct uae of metric 
symbols and esse of metric calculations. Relationship! among metric 
meamres of length, area, volume, and miss are iHustrated in interesting 
and unforgettable ways. 

Metric Educition, An Annotated Bibliopaphffor Vocttiond, Technial and 
' ■ Adult Education. Product Utilization, The Center for Vocational Edu- 
catton. The Ohio State University, Columbus, OH 43210, 1974, 149 
pages; $10.00. « 

Comprehensive bibliography of insti\ictional materials, reference mate- 
rials and resource Hit tor secondary, post-secondary, teacher education, 
and adult basic education. Instmctioiul materials indexed by 15 occu- 
pational clusters, typei of materials, and educational level. 

Metric Education, A Position Paper for Vocational, Technical and Adult 
Education. Product Utilization, Hie Center for Voational Edupation, 
%t Ohio State Univentity, Columbus, OH 43210, 1975, 46 pages; 

' $3.00. 

Paper for teachers, curriculum developen, and administrators in voca- 
tional, technical and adult education. Coven issues in metric education, 
the metric system, the impact of metrication on voattonal and technical 
education, iraplicationa of metric instruction for adult basic education, 
and curriculum and instructional strategies. 

Jlfefricj in Career Edmtion. Undbeclc, John R., Charles A. Bemiett Company, 
Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 103 pages, 
$3.60, paperr$2.70 quantity school purchase. \ ' 

Presents met ic units and notation in a weU-illusttated mawier. Individual 
chapters on ktrics in draftijig, metalworking, woodworking, power and 
energy, grapWc arU, and home economics. Chapters followed by several 
. learning activities for student use. Appendix includes conversion tables 
O andcbarts. . • 



JIfefri'c Practice Guide ASTM E380-12t. Amttkin Soctaty for Tutini and 
Matiriili, 1116 Race 8t(«t, PUUdelphU, PA 19103, 1972, 84 
$1.50,pap«ri 

DetaQed presentation on 81 unite and lymboli, style and usigt, nlei for 
conytnion and rounding. App«ndlcfiontinUinolo|y,d«Telopmentof 
8 uniti, and convenion fict(|n. Indudei curnnt base and derived SI 

uniti 



Ihkin^ the Trickt Out of Metrict. Metric Ttiining Departm«>t, Crettiw 
Unifinil, Inc., Tower 14, 21700 Northweitem Highwiy, Southfleld, MI 

!I75, 1976, 4 bookleti; $3.00 each, $12.00 set, diicounti. 
ill of bookleta preienti itep*y-rt«p diiKtloni, quntiooi, imwen on 
how to read mrtric meaiurement tooli: micrometen, vemiei cilipen, ruin, 
diilindicatOBy/ 

METRIC SUPPfcl^S ^ 

Brown ti Sharps Manufacturing Co., Precision Park, North Kmgitown, RI 02852. 

Industrial quality micrometen, ateel rulei, icrew pitch Wi thickness gagci. 
squares, depth gages, calipen, dial indicaton, convenion lAarti ind guides. 

. Dick to Company, P.O. ^x 1267, Galesburg,IL 614(1 \ 

Instructional quality rules, tapn, metre sticks, cubes, hei^it meiwrei, 
trundle wheeli, measuring cups and spoons, penonal scales, gram/kllojram 
Kilei, feeler ind depth gigei, beiken, thermometen, Uti and other aidi. 

» 

Millimeter Industrial Supply Corp., 162 Central Avenue, Farmingdale, L. I., 
NY 11735 

Industrial faitenen, tapi, din, reimen, driDi, wrenchei, rings, bushing, 
calipen, steel rules and tapes, feeler gagti. 

Ohaus Scale Corporation, 29 Hanover Road, Roriiam Park, NJ 07932 

Instructional quality and predion bilucei and icilei, plaitic calipen and 
lUckible gram cubes for beginnen. 
INFORMATION SOURCES 

American National Metric CouncO, 1625 Massachusetto Avenue, N.W., Washington, 
DC 20036 

Charts,posten,reportsandpamphlets,Mefr.ciJepor(ernewsletter. National 
metric coordinating councU representing mdustry, government, educstion,. 
professional and trade organlzationi. 

Metric Comtaitteel National EMtaical Manut^n.Awciation (NEMA), 
155 EMt 44th Street, Nelfork, NY 10017. 

Ihde inodation. Publicationa concemhig product itandirdi ind metric 
cfaangMver in electricil goodi manuficturtog. 
National Bureau of Standards, Office of Information Activities, U.S. Department of 
Commerce, Washington, DC 20234. 
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fm and inexpensive metric charia and pubHcations, also lends film and 
displays. o 
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